In his submission to the US Patent Office in 1876, Alexander Graham Bell wrote, 'there are many other uses to which these instruments [telephones] may be put, such as the simultaneous transmission of musical notes, differing in loudness as well as in pitch'1. With hindsight-and the development of new technologies-the idea of listening to a concert over the telephone is absurd. With this lesson in mind, speculation about how the Internet will be used in the next millennium should be treated with caution.
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In the more immediate future, however, new healthrelated Internet applications are being developed and tested. This article will focus on these and consider the impact they may have on the delivery of effective healthcare. Since the advent of MEDITEL in the early 1970s, health professionals in the developed world have been using computerized decision support systems to facilitate the diagnostic process. Several of these products have appeared on the Web, and thus become available to any Internetconnected health professional, anywhere in the world. One system that can be accessed in this fashion is DXplain.
DECISION-SUPPORT SYSTEMS
Developed by Massachusetts General Hospital, DXplain is a decision support system that uses a set of clinical findings-signs, symptoms and laboratory data-to generate a ranked list of diagnoses. When a diagnosis is offered, DXplain provides clinical reasons as to how this decision was reached, suggests what further clinical information should be collected to support the diagnosis, and lists any clinical manifestations that would be unusual or atypical for each of the specific diseases.
The system is accessed through a Web-based form where all clinical findings or manifestations that are deemed relevant are input. As terms are entered the DXplain system may suggest alternative, broader or narrower concepts to Wellcome Trust, London NW1 2BE, UK E-mail: r.kiley@wellcome.ac.uk help focus the diagnostic query. (Though the term 'fever' is acceptable, DXplain has six narrower and more precise terms in its database.) When all the findings have been entered, the user clicks on the 'List Possible Diseases' button. For example, on inputting the findings hip-pain, fever, growth retardation, chin recession, spleen enlargement and child, DXplain calculated that there was sufficient information to 'strongly support' a diagnosis of juvenile arthritis. The DXplain system justifies how this decision was reached-chin recession 'very strongly supports' this diagnosis-and provides additional information about the disease along with a list of bibliographic references for further reading. A paper by Johnson2 that assessed the usefulness of the DXplain system in suggesting plausible diagnostic hypotheses reported that, 'in most cases, the DXplain program listed the correct diagnosis or a closely related diagnosis'.
Internet access to DXplain is currently in beta phase and is restricted to medical institutions or licensed physicians. Details of how to obtain a free user-name and password are available from the Web site listed above.
Another useful Web-based tool is WebWeaver. Developed By Bill Detmer of Stanford University School of Medicine, this product combines decision support (DXplain), MEDLINE literature searching, and exploration of the Web into a single application.
Though at present this product is only a prototype, the three cases available demonstrate its potential. For example, on selecting the case of the elderly male patient with 'several months of fever, weight loss, hacking cough, and coughing up blood' the decision support tool DXplain suggests various diagnoses including 'lung carcinoma bronchogenic'. At this point the WebWeaver software intervenes and offers the user an opportunity to seek an explanation of why this diagnosis was suggested, run a MEDLINE search on this topic, or search the Web for related material (Figure 1 ). By integrating these three features, WebWeaver acts as a 'one-stop' clinical information system. INTERNET Internet telemedicine can take many forms. At a basic level the Internet can be used to forward-by e-mail or File Transfer Protocol-X-rays, pathology slides, or electrocardiograms from one doctor to another, to seek a second opinion or a more expert diagnosis. At a more advanced level, high speed Internet networks can be used to connect geographically remote health professionals in live, real-time teleconsultations.
The Armed Forces Institute of Pathology (AFIP), with 125 pathologists working in 22 subspecialties, can now be called upon by pathologists throughout the world. To make use of this service pathologists need access to a microscope with a high resolution camera, and image capture board and software to manage the images. These images are sent as email attachments, or uploaded on the AFIP FTP site. On receipt of the image, AFIP aim to report the final diagnosis to the referring pathologist within 24 hours. No charges are made for consultations from US military establishments or for overseas contributors enrolled in military, WHO or other AFIP co-operative programmes. Civilian pathologists are charged $50 per consultation.
When sending an image by e-mail it is often necessary to use compression software to make the file smaller. Though this has an adverse effect on image quality, Dell-Mea3 reported that pathologists who received the image by e-mail reached the same diagnosis in 85% of cases as those pathologists who saw the original images.
With the continuing development of high-speed networks in the UK-SuperJANET III for academics, NHSnet for NHS staff-remote interactive teleconsultations will become feasible. Already, medical students at six Super-JANET sites participating in the Interactive Teaching Project in Surgery can watch live operations and interact with the surgical team. In the United States networks that support broadband technology are being developed under the auspices of the Next Generation Internet Initiative. Medical Applications planned for this network include realtime telemedicine and remote-control telemedicine. The latter would allow the control of medical instruments from a distance, thus facilitating the development of robotic surgery.
Highly trained specialists are an expensive and scarce resource. Telemedical applications, such as those described here, help ensure that these resources are used effectively. ENDPIECE This is the last article in the 'View from the Web' series. The Royal Society of Medicine plans to re-publish all 12 columns in a forthcoming book The Doctor's Internet Handbook. For details contact RSM Press, or send an email to georgette.picket(roysocmed.ac.uk Note Robert Kiley is editor of He@Jth Information on the Internet: a bimonthly newsletter for health professionals (RSM Press). For details see http: //www.wellcome.ac.uk/ healthinfo
